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Abstract. The norm analogue defined on graphs is known as normed graph. This paper is
astudy of normed graph of a disemigraph. We observein this paper that a set of spanning
subdisemigraphs with a norm function defined on the disemigraphs gives a normed graph
associ ated with the consecutive adjacency graph of the disemigraph.
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1. Introduction

The normed graphs defined in [7] is a digraph obtained by associating a norm function to
a set of spanning subgraphs of a given graph. Semigraphs introduced by Sampathkumar
[5] is a generdization of the concept of graphs in a natural way. Many have studied the
properties of the semigraphs and have defined parameters like independence number,
domination number, covering number etc. These parameters on spanning subsemigraphs
are some real valued graph functions. Real valued functions defined on graphs satisfying
the conditions of norm generates a new graph.

2. Preliminaries
The basic definitions used in this paper are from references[1,3,5,6] given in last section.

Definition 2.1. [6] Any function defined on the set S of spanning subgraphs of a graph is
called a graph function.

Definition 2.2. [6] A graph function g which satisfies the conditions of normis said to be
agraph norm.

Definition 2.3. [6] A graph function g is said to be a graph norm if g satisfies the norm
conditions. That is, if g:S2R* where S is a collection of spanning subgraphs
{Hy,H,,.....,H} of thegraph Gand R*=R"U{0}, gsatisfies

(i) 9(H)=0, g(H)=0 < H; isan empty graph.

(i) g(HFH) <g(H)+g(H)
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(iii) g(a H)=a g(H) foreveryiandj #j, HHES ,a € R*.(where & denotes
thering sum of H; and H;)

On defining anorm g on a set S of spanning subgraphs of a graph G , adigraph called

the relative normed graph Ng(S) of Son G with respect to the graph norm g is generated.

To construct Ng(S). [6] The vertex set of Ng(S)is Sand avertex H; is said to be adjacent
to vertex H; if
g(H)< g(H) for every i and , i#.

In this paper, we see the relative normed graph of S on a semigraph and on a
disemigraph G with respect to a norm g defined on S The generated graph Ng(S) isa

digraph.

Definition 2.4. [6] If D is a directed graph the graph Np(S) is said to be a normed graph
if D= Np(S) for some collection S of spanning subdigraphs of D.

Definition 2.5. [6] The ring sum of two graphs G; and G, denoted by G; <G, is a graph
consisting of the vertex set V,;UV, and the edges that are either in G; or G, but not in
both. ThenG &G =@

If G, andG, are edge digoint then G; <& G,= G;UG..

In [7] the concept of norm of a graph in two ways is considered, one, on the
collection of spanning sub graphs of a graph and the other is on the collection of spanning
sub graphs of a graph forming a vector space.

The collection of al spanning subgraphs of a graph G forms a linear space over
Z, under the ring sum operation of subgraphs and scalar multiplication of subgraphs. This
linear space with anorm defined on it is called a graph normed space.

Definition 2.6. [5] A semigraph G is a pair (V, X) where V is a nonempty set whose
elements are called vertices of G and X is a set of n-tuples called edges of G of distinct
vertices for n > 2 satisfying the following conditions.

(1) Any two edges have atmost one vertex in common.

(2) Two edges (U, Uy,,...., ,Uy) and (Vy, Vy,....., Vi) are considered to be equal, if and only
if,

(i) m=nand

(i) eithery <v;forl<i<noru<v, .iforl1<i<n.

Thus the edge (uy, Uy, .... Uy) iSthe same as the edge (Up, Un1,...., Ug). Us @nd u, are the end
vertices of edge E and v, 2<i <n- 1 arethe middle vertices of E.

Definition 2.7. [5] A directed semigraph or disemigraph D is afinite set of objects called
vertices together with a set of ordered n-tuples of distinct vertices of D for various n > 2
called directed edges or arcs, satisfying the condition C given below. Suppose a = (uz, W,
..., ) isanarc.

Thenfor 1<i<j<n,u isadjacent to u; and u; is adjacent from u;. Thus each u;
isadjacenttou;, 1 <i <j <nand each y; is adjacent from u,, 1 <i <j <n. C: for any two
distinct vertices u and v in a disemigraph D there is at most one arc containing u and v
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such that u is adjacent to v and at most one arc containing u and v such that v is adjacent
to u.

In asemigraph G a vertex v and an edge E are incident to each other if v € E then
v and E are said to covereach other.In asemigraph aset Sof vertices which cover al the
edges is a vertex cover for G and Sis an e-vertex cover if al the verticesin S are end
vertices of edges. Vertex covering number ao= ao(G) is the minimum cardinality of a
vertex cover. e-vertex covering number is denoted by ae= a(G).

The edge covering number a;= a4(G) of G isthe minimum cardinality of an edge
cover. A set S V which covers al the 2- partitions of partia edges of G is a ca-vertex
cover for G. The ca-vertex covering number o= a.c(G) isthe minimum cardinality of a
ca-vertex cover of G.

The independence number fo= fo(G) of G is the maximum cardinality of an
independent set of vertices of G. The ca-independence number .= f:.(G) of G is the
maximum cardinality of aca-independent set of vertices of G.

There are many semigraph parameters [2,3,4,8] which can be used to study the
semigraphs. Of these we consider here the parameter vertex covering number which
satisfies the conditions of normsin this study.

Proposition 2.6. [3] Let G(V,X) be any semigraph with p vertices and q edges then o+
Bea=p.

There are different graphs associated with a given semigraph. The end vertex
graph G, in which two vertices are adjacent if thye are end vertices in the semigraph.
The adjacency graph G,, in which two adjacent vertices in the semigraph are adjacent.
The consecutive graph G, in which the consecutive vertices are adjacent.

We consider the consecutive adjacency graph.

3. Therdative normed graph of a semigraph

Definition 3.1. Any function defined on the set S of spanning subsemigraphs of a
semigraph is called a semigraph function. A semigraph function g which satisfies the
conditions of norm is said to be a semigraph norm or a norm defined on a semigraph.

Definition 3.2. Let G be a semigraph and S={Hi,H,,..H,} be set of spanning
subsemigraphs of G then if g is a norm defined on G then we get the norm relative
digraph of G denoted by Ng(S) The norm relative graph is aways a digraph.

To construct Ng(S): Let G be a semigraph and S={H;,H,,..H,} be set of spanning
subsemigraphs of G and let g be a norm defined on G. The vertex set of Ng(S) isS and
the adjacency relation is, H; is adjacent to H; if g(H)< g(H), for every i and j,# |,
Hi,H,€ S.Then H;isthetail and H; is the head. The resultant graph is the norm relative
digraph of G with respect to S

Example 3.3. Consider Fig 1 and Fig 2. Let G be the semigraph and S ={H1,H,,Hs,Hz}
be a set of spanning subsemigraphs then Ng(S)is as given below.
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From the figures above the ac(H1)= 0, aca(H2)= 1, acs(Hz)=1 and ac(H4)= 2.

No(S):

H:

Figure2:
Proposition 3.4. In the relative norm graph the degree of each vertex is |S-1.
Proof: The vertices of relative norm graph are spanning subsemigraphs and the norm
function assigns a real value to each vertex. The real numbers are totally ordered hence
any two vertices are adjacent.

Proposition 3.5. In a relative norm graph there is one vertex with outdegree |S|-1 and
another vertex with indegree |S|-1.

Proof: Since norm g isarea valued function g(H;) is minimum g(H;)< g(H), for every i
and j, ¥ ], H,H€E S Hence there is one vertex with outdegree |S|-1. Smilarly there
exist one vertex with maximum norm function value ,for that vertex indegreeis|S|-1.

Example 3.6. Let G be the disemigraph and S ={Hj,H,,Hz}be a set of spanning

subdisemigraphs then Ng(S) isasgiven below in Fig:3.
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To consider the normed graph of adisemigraph .We consider the consecutive
adjacency graph Gg, of the disemigraph.

Definition 3.7. Thegraph Ng(S) isanormed graph of adisemigraph if Ng(S) = Ga
The example given below Fig 4 isanormed disemigraph.

Example 3.8. Let G be the disemigraph and S ={H;,H,,H3,H4} be a set of spanning
subdisemigraphs. Ng(S) and G, are given below. Also Ng(S) = G,

1 4
L 4
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’ Hi:
2 e *
! 4
1 M 1 4
Hz: Ha: ¥
® K I) 3 2 3
Hi Ha ! N
Ns(S): G
Hs
H p
Figure 4.
Remarks 3.9.

(1) A disemigraph with a normed graph with respect to some semigraph norm need
not be a normed graph for some other semigraph norm with the same adjacency
relation.

(2) A disemigraph with a normed graph with respect to some semigraph norm need
not be a normed graph with a different adjacency relation.

Propositions 3.10.The normed graph of a disemigraph are simple.
Proof: The normed graphs are simple by definition hence normed graphs of disemigraphs
are simple.

Propositions 3.11.The collection of spanning subsemigraphs of a semigraph does not
form a vector space.

Proof: The complement of a subsemigraph with respect to ring sum is not uniquely
defined. Hence the collection of spanning subsemigraphs of a semigraph forming a vector
space is not unigue. Therefore does not form a vector space.
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4. Conclusion

The norm function defined on digraph in [7] is applied on the set of spanning subdigraphs
of adigraph in two ways. One on a set of spanning subdigraphs generating the normed
graph and the other on the collection of spanning subdigraphs of a digraph forming a
vector space. On considering the disemigraphs since the complement of a subdisemigraph
is not unique the vector space of spanning subdisemigraphs cannot be defined uniquely.
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